T
HE following questions have arisen at various times: "Do maize inbred lines remain the same over a period of years ? If an inbred line is maintained by different geneticists in different environments and breeding programs, can one expect the stocks to remain the same after several years of sexual propagation by self-or sib-pollinations? If changes do occur, of what magnitude are they?"
The exchange of inbred lines of maize among Experiment Station plant breeders is a common practice. The lines are assumed to be essentially homozygotis and may be used in the development of corn hybrids in separate locations. However, breeders have often asked whether these inbreds are truly pure lines and whether they develop different and distinct characteristics after they are released by the original breeder.
Relatively little information had been published regarding these questions at the time this study was begun by the second junior author in 1950. An investigation of this type should shed light on the preceding questi~ons. It should also provide pertinent information about the stability of genes per se or the heterozygosity existing in inbred lines after 12 or more generations of selfing.
REVIEW OF LITERATURE
A statement regarding the preliminary results of this investigation was included in the Report of the Eleventh Southern Corn Improvement Conference 3 in 1954. Since then additional information has been accumulating that points to the possibility that long-time inbred lines of plants and animals may not be as genetically homogeneous as was once thought.
Although Haldane (8) in a 1936 paper developed formulae f,or determining the amount of heterozygosis to be expected ir~ an approximately pure line. He stated, "Heterozygosis in an approximate pure line is due to two causes. On the one hand, part of the heterozygosis of the original ancestors remains f.or some generations .... A fraction of the heterozygosis is due to mutations". The mutation rate varies for different loci but Haldane states that for most loci the rate is 10 -~ or less.
Jones (10) in a 1945 paper involving studies on heretosis with inbred lines that had undergone heritable degenerative changes, believed the changes were due to single genes. However, by 1952 he suggested that the differences between the parents were not due to single genes as he had originally thought (11).
In 1954 Schuler (18), while investigating the heterotic effect resulting from crossing 12 long-time inbreds with their respective mutants, found that the supposedly isogenic lines were not identical for all loci.
Hooker (9) in 1955 observed significant intra-inbred variation in resistance to a Pythium seedling disease of corn. He concluded that selection appeared to be effective in isolating sub-lines which differed in their reaction to the cold soil test.
Mehrotra 7 reported an inheritance study on foliage leaf number in maize in 1955. The inbred lines were wellestablished ones, but Mehrotra found that they were heterogeneous for total leaf number. This finding led to the suggestion that sub-strains of inbred lines be isolated for inheritance studies.
Several papers on genetical variations occurring within inbred strains of mice have been published: Carpenter et al. (1) in 1957; McLaren and Michie (13, 14, 15) in and 1955; Gruneberg (6, 7) in 1954 and 1955; Deol et al. (2, 3) Seed for this particular experiment was obtained from the corn breeders in 1953. All stocks were increased in 1954 at the College Experiment Station, Athens, Georgia. Selfed ears within each stock were bulked. The increase at Athens eliminated any differences due to age of seed or to location of seed production.
Seed of the respective stocks of the 6 well-established inbred lines was planted in 1955 in a split-plot design with the inbreds as main plots and the stocks as sub-plots in 6 replications. However, each main plot (inbred) was ~analyzed as a randomized block
